06/14/2085 13:24 2486499922 



DIERKER ASSOCIATES 



PAGE 04 



09/936,692 



In the claims: 

1. (Cancelled) 



wherein the glass material further contain; 
provides fluoride release. 



2, (Currently Amended) The iono ler composite composition as defined in claim 4* 12 



fluoride, and wherein the composite composition 



iono ler 



3. (Currently Amended) The 
wherein the glass material is selected frorjthe 
Na 3 AlF 6 , A1P0 4 , and mixtures thereof. 



composite composition as defined in claim 4- 12 
group consisting of S1O2, AW^, AIF3, CaF2, NaF, 



4. (Currendy Amended) The ionomer composite composition as defined in claim -1- 12 
wherein a weight ratio of glass material tJLopolymer ranges from about 10:90 to about 90: 10. 

5. (Previously Presented) The ionlmer composite composition as defined in claim 4 
wherein the weight ratio of glass material |o copolymer ranges from about 40:60 to about 85:15, 



6. (Currently Amended) The ionc 
wherein the at least one hydrophilic monc 
acid. 



ner composite composition as defined in claim 4- 1£ 
ier is a monomer containing unsaturated carboxylic 



7. (Previously Presented) The ion] 
wherein the unsaturated carboxylic acid ii 
methacrylic acid, 4-vinylbenz;oic acid, 



er composite composition as defined in claim 6 
fleeted from the group consisting of: acrylic acid, 
trie acid, oleic acid, elaidic acid, itaconic acid, mateic 
acid, fumaric acid, acetylenedicarboxylic Icid, tricarbollylic acid, sorbic acid, lmoleic acid, 
linolenic acid, eicosapentenoic acid, anhylrides of the acids, and mixtures thereof. 



CO 



a 
© 



8. (Previously Presented) The ionpner composite composition as defined in claim 7 
wherein the hydrophilic monomer is selecjed from the group consisting of organic acids having at 
least one of sulfonic acid and phosphonic Icid replacement of the carboxyl group of the 
unsaturated carboxylic acids, and mixture! thereof. 
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9. (Currently Amended) The 
wherein the at least one hydrophobic 



iono§ier composite composition as defined in claim 4- 12 
morftmer is unsaturated. 



io Lomer 
mor >mer 



10. (Previously Presented) The 
wherein the at least one hydrophobic 
methacrylates, ethylenes, propylenes, tetr 
chloride, vinyl acetate, acrylonitrile, 2,2 
propane (Bis-GMA), ethyleneglycol 
(TEGDMA), bis(2-methacryly-oxyethyl) 
acrylyoxyethyl) ester of terephthalic aci 
(MEP), 2,2-1 

phenyl] propane (BisEMA), 2 > 2-bis[4. 
hexafluoro-l^-pentanediol dimethacrylai ; 
2-propyl) benzene [Bis(MEHFP)<H, 1, 
methylhexane (UEDMA), spiro 



\ s[4 
dim* hacrylate 
I) fsteroi 
id MET), 

bis(4-methacrylyoxy phenyl) rcopane 



,6-t s(meth; 
orthocarl Dnates, 



11. (Currently Amended) The ioifrmer 
wherein a ratio of the hydrophilic mononjpr 
about 20:80. 



properties, the composite consisting: esse] tiallv q£ 



and 



at least one copolymer, comprisin & 



composite composition as defined in claim 9 
is selected from the group consisting of acrylates, 
fluoroethylene, styrenes, vinyl chloride, vinylidene 
-(2-hydroxy-3-methacryloyloxy-propyloxy)-phenyl] 
(EGDMA), tri-ethyleneglycol dimethacrylate 
ster of isophthalic acid (MEI), bis(2-meth- 

, bis(2-methacrylyoxyethyl) ester of phthalic acid 
(BisMA), 2,2-bis[4-(2-methacrylyloxyethoxy) 
(3 Jaethacrylyioxy-propoxy) phenyl] propane (BisPMA), 
(HFPDMA), bis-(2-methacrylyloxyethoxy-hexafl uoro- 
acrylyloxy-2-ethoxycarbonylamiiK})-2,4 f 4-tri' 
, and mixtures thereof. 



composite composition as defined in claim 4- \2 
?r to the hydrophobic monomer is from about 1 :99 to 



12. (Currently Amended^ An ion mer composite composition having improved Physical 



a glass material containing divale t cations, multivalent cations, or combinations thereof; 



at least one hvdrophilic m nomer containing acid functional groups adapted to 



react with the divalent cations, multivale 


It cations, or mixtures thereof to form ionic crosslinks 


among polymer chains, the hvdrophilic n 


bnomer present in an amount sufficient to impart a 


desired degree of aqueous solubility to tfc 


1 copolymer, the hvdrophilic monomer amount ranging 


from about 1 % to about 25% of the copo 


Inner; and 
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at least one hydrophobic mftnomer present in an amount sufficient to impart a 
desired degree of structural stability to the composite composition when exposed to an aqueous 



environment, the hydrophobic monomer a nount ranging from about 75% to about 99 % of the 



copolymer; 

Th e ionom e r compo s it e composite 



n qq dofin e d in claim 1 wherein the at least one 



copolymer is selected from the group confisting of poly(methyl methacrylate-raethacrylic acid), 
poly(methyl acrylate-acrylic acid), poly(nfethyl methacrylate-acrylic acid), poly(ethyl acrylate- 
acrylic acid), poly(ethyl methacrylate-meAacryhc acid), poly(butyl acrylate-acrylic acid), 
poly(ethyIene-acrylic acid), poly(ethylene|methacrylic acid), poly(acrylonitrile-maleic anhydride), 
poly(butadiene-acylonitrile-acrylic acid), |oly(butadiene-maleic acid), poly(butadiene-maleic 
anhydride), poly(propylene-acrylic acid), |oly(propylene-ethylene-acrylic acid), po!y( vinyl 
chloride- vinyl acetate-maleic acid), and nfxtures thereof 



13. (Currently Amended) The ion 
wherein the composite further includes as 
consisting of PMMA, polycarbonates, polj|ethylenes, 
mixtures thereof. 



mer composite composition as defined in claim 4- 12 
i minor constituent a polymer selected from the group 
, polyamides, PEEK polymers, epoxies, and 



14, (Original) The ionomer composite composition as defined in claim 2 wherein the 
composite further includes a minor consri lent selected from the group consisting of pigments, 
surfactants, adhesion enhancers, fluoride i leasing enhancers, bioactive agents, and mixtures 
thereof. 



15. (Original) The ionomer composite 
material consists of 25.10 wt% Si02, 37 



properties t the composite consisting essen ially of: 



a glass material containing divalen 



and 



at least one copolymer, comprising 



composition as defined in claim 2 wherein the glass 
wt% A1 2 0 3 , and 37.45 wt% CaF 2 . 



16. (Currently Amended) Anjom ner composite composition having improved physical 



cations, multivalent cations, or combinations thereof: 
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at least one hvdrophilic mc lomer containing acid functional groups adapted to 
react with the divalent cations, multiv&len cations, or mixtures thereof to fo rm tonic crosslinks 



among polvmer chains, the hvdrophilic m nomer present in an amount sufficient to impart a 



desired degree of aqueous solubility to tto copolymer, the hvdrophilic monomer amo unt ranging 



from about 1% to about 25% of the copol men and 



at least one hydrophobic in momer present in an amount sufficient to impart a 



desired degree of structural stability to the composite composition when exposed to an aqueous 



environment, the hydrophobic monomer i nount ranging from about 75 % to about 99% of the 



copolymer: 

The ionomer composit e compositi l n qo d e fin e d in claim 1 wherein the at least one 



copolymer is poly(methyl methacrylate-c< -methacrylic acid) (PMMA-MAA) . 



17. (Original) The ionomer comp< 
ratio of PMMA to MAA is 80:20. 

18. (Cancelled) 



site composition as defined in claim 16 wherein the 



19. (Currently Amended) The ion imer composite composition as defined in claim 4-826 
wherein the glass material further contain fluoride, and wherein the composite composition 
provides fluoride release. 



20, (Original) The ionomer comp 
glass material is selected from the group 
AIPO4, and mixtures thereof. 



site composition as defined in claim 19 wherein the 
consisting of SiO^ AJb03 F AIF3, CaF2, NaF, Na 3 AlF6, 



2 1 . (Previously Presented) The io: 
wherein the weight ratio of glass material 



.omer composite composition as defined in claim 20 
o copolymer ranges from about 40:60 to about 85:15. 



22. (Previously Presented) The ia omer composite composition as defined in claim 2 1 
wherein the at least one hydrophilic memo Iper is an unsaturated carboxylic acid selected from the 

group consisting of: acrylic acid, methaczl die acid, 4-vinylbenzoic acid, crotonic acid, oleic acid, 

■ 
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elaidic acid, itaconic acid, maleic acid, 
acid, sorbic acid, linoleic acid, lixxolenic ai 
mixtures thereof. 



fuAaric acid, acetylenedicarboxylic acid, tricarbollylic 
d, eicosapentenoic acid, anhydrides of the acids, and 



23. (Previously Presented) The io 
wherein the at least one hydrophilic 
acids having at least one of sulfonic acid 
of the unsaturated carboxylic acids, and 



monc ner 



ad 



omer composite composition as defined in claim 22 
is selected from the group consisting of organic 
phosphonic acid replacement of the carboxyl group 
thereof 



n xtures 1 



24. (Previously Presented) The io Lomer composite composition as defined in claim 22 
wherein the at least one hydrophobic moi raier is unsaturated and is selected from the group 
consisting of acrylates, methacrylates, eth flenes, propylenes, tetra-fluoroethylene, styrenes, vinyl 
chloride, vinylidene chloride, vinyl acetatl, acrylonitrile, 2,2-bis[4-(2-hydroxy-3- 
methacryloyloxy-pxopyloxy)-phenyl] proiane (Bis-GMA), ethyleneglycol dimethacrylate 
(EGDMA), tri-ethyleneglycol dirnethacr> ate (TEGDMA), bis(2-methacryly-oxyethyl) ester of 
isophthalic acid (MEI), bis(2-meth-acryl3 jxyethyl) ester of teiephthalic acid (MET), bis(2- 
methacrylyoxyethyl) ester of phthalic aci (MEP), 2,2-bis(4-methacrylyoxy phenyl) propane 
(BisMA), 2,2-bis[4-(2-methacrylyloxyett >xy) phenyl] propane (BisEMA), 2,2-bis[4-(3- 
methacrylyloxy-propoxy) phenyl] propar s (BisPMA), hexafluoro-l,5-pentanediol dimethacrylate 
(HFPDMA), bis-(2-methacrylyloxyethox -hexafluoro-2-propyl) benzene [Bis(MEHFP)<|>), 1,6- 
bis(methacrylyloxy-2-eraoxycarbonylarr^ (UEDMA), spiro 

orthocarbonates, and mixtures thereof. 



25. (Previously Presented) The 
wherein a ratio of the hydrophilic monon^r 
about 20:80. 



lcgiomer composite composition as defined in claim 24 
to the hydrophobic monomer is from about 5:95 to 



26. (Currently Amended) Anion mer composite composition having improved physical 



properties and useful for dental applicatjc is. the composite consisting essentially of: 



a glass material containing divaleit cations, multivalent cations, or combinations thereof, 



and 
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at least one copolymer, comprising 

at least one hvdrophilic mo|oiner containing acid func tional groups adapted to 
react with the divalent cations. multivalen| cations, or combi nations thereof to form ionic 
crosslinks among polymer chains, the hvciophilic monom er present in an amount sufficient to 
impart a desired degree of aqueous solubility to the copolymer, the hv drophilic monomer amount 
ranging from about 1% to about 25% of tile copolymer: and 

at least one hydrophobic nynomer present in an amount sufficie nt to impart a 
desired degree of structural stability to thJcomposite composition when ex posed to an aqueous 
environment the hydrophobic monomer ffinount rangin g from about 75% to about 99% of the 
copolymer: 

wherein the composite compositk|i is adaptable for use i n substantially water insoluble 
dental applications: 

and The ionomer composit e comp j| aition as d e fined in olaim 18 wherein the at least one 
copolymer is selected from the group confisting of poly(methyl methacrylate-methacrylic acid), 
poly(methyl acrylate-acrylic acid), poly(i|ethyl methacrylate-acrylic acid), poly(ethyl acrylate- 
acrylic acid), poly(ethyl methacrylate-meliacTylic acid), poly(butyl acrylate-acrylic acid), 
poly(ethylene-acrylic acid), poly(ethylen*methacrylic acid), poly(acrylonitrile-maleic anhydride), 
poly(butadiene-acylonitrile-acrylic acid) > l>oly(butadiene-maleic acid), poly(butadiene-maleic 
anhydride), polypropylene-acrylic acid),|)oly(propylene-ethylene-acrylic acid), polyvinyl 
chloride-vinyl acetate-maleic acid), and r&Lxtures thereof. 



27. (Currently Amended) The ionpmer composite composition as defined in claim 
wherein the composite further includes ai a minor constituent a polymer selected from the group 
consisting of PMMA, polycarbonates, po /ethylenes, polyamides, PEEK polymers, epoxies, and 
mixtures thereof. 



28. (Original) The ionomer comp >site composition as defined in claim 19 wherein the 
composite further includes a minor const&uent selected from the group consisting of pigments, 
surfactants, adhesion enhancers, fluoride [pleasing enhancers, bioactive agents, and mixtures 
thereof. 
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glass material consists of 25.10 wt% S1O2 



30. ( Currently Amended) An ion< 
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properties and useful for dental applicatio 



and 



at least one copolymer, compri^ir 



29. (Original) The ionomer composite composition as defined in claim 19 wherein the 



37.45 wt% AI2O3, and 37.45 wt% CaF 2 . 



ler composite composition having improved physical 



a glass material containing divaler [ cations* multivalent cations, or combinations thereof; 



|S. the composite consisting essentiallv oft 



at least one hvdrophilic mdhomer containing acid functional groups adapted to 
react with the divalent cations, multivalent cations, or combinations thereof to form ionic 
crosslinks among polymer chains > the hvAyphilic monomer present in an amount suffi cient to 
impart a desired degree of aqueous solubiltv to the copolymer, the hvdrophilic monomer amount 
ranging from about 1% to about 25% of tie copolymer, and 

at least one hydrophobic nfenomer present in an amount sufficient to impart a 
desired degree of structural stability to th<j| composite composition when exposed to an aqueous 
environment the hydrophobic monomer ifrnount ranging from about 75% to about 99% of the 
copolymer: 

wherein the composite compositicit is adaptable for use in substantially water insoluble 



dental applications: 

wherein the glass material further 



composition provides fluoride release: 



>ntains fluoride, and wherein the composite 



sition as defined in olairn 19 w herein the at least one 



and _Th e ionom e r compo s it e comp 
copolymer is poly(methyl methacrylate-c< j-methacrylic acid) (PMMA-MAA). 

31. (Original) The ionomer comp [site composition as defined in claim 30 wherein the 
ratio of PMMA to MAA is 80:20. 
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